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Geoacoustic MeasurementsGeoacoustic Measurements

InIn--situsitu sound speed, attenuation         sound speed, attenuation         
(f = 65 and 100 kHz), resistivity (f = 65 and 100 kHz), resistivity 
(porosity) and seafloor imagery(porosity) and seafloor imagery

InIn--situsitu sound speed, attenuation   sound speed, attenuation   
attenuation   (f = 65 kHz) and attenuation   (f = 65 kHz) and 

seafloor imageryseafloor imagery

Type of Measurements Type of Measurements 
Measurements Measurements 

(Surficial)(Surficial)

61,200 (102 stations)                    61,200 (102 stations)                     
5 acoustic paths per station          60 5 acoustic paths per station          60 

60 ‘time60 ‘time--ofof--flight’                flight’                
measurements per pathmeasurements per path

58,200 (96 stations)                           58,200 (96 stations)                           
5 acoustic paths per station           5 acoustic paths per station           

60 ‘time60 ‘time--ofof--flight’ flight’ 
measurements per pathmeasurements per path

Total Number of Total Number of 
MeasurementsMeasurements

Martha’s VineyardMartha’s Vineyard
Coastal ObservatoryCoastal Observatory

(ONR Mine Burial Program)(ONR Mine Burial Program)

New Jersey ShelfNew Jersey Shelf
(ONR Geoclutter Program)(ONR Geoclutter Program)
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ONR Geoclutter Field AreaONR Geoclutter Field Area
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Geoclutter Station
Locations
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ONR Mine Burial Field AreaONR Mine Burial Field Area



Mine Burial Station Locations



ONR Uncertainty   June 17ONR Uncertainty   June 17--18, 200318, 2003 77

4 x 65 kHz probes4 x 65 kHz probes
with 20 and 30 cmwith 20 and 30 cm

path lengthspath lengths

Color Video CameraColor Video Camera

LightLight

AltimeterAltimeter
TransducerTransducer

Underside View of ISSAP Probe

Not Shown:Not Shown:
Resistivity ProbesResistivity Probes

100 kHz Probes100 kHz Probes
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Articulated Tripod FeetArticulated Tripod Feet
Protective Outer FrameProtective Outer Frame

And SkirtAnd Skirt

Weight ~ 275 kgWeight ~ 275 kg
Height of 1.5 mHeight of 1.5 m

Footprint of 9.4 mFootprint of 9.4 m22 Pressure HousingsPressure Housings
For ElectronicsFor Electronics

ISSAP Specifications
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Probe CProbe CProbe DProbe D

Probe AProbe A

Probe BProbe B

Trigger SequenceTrigger Sequence
Path ABPath AB
Path ACPath AC
Path ADPath AD
Path CBPath CB
Path CDPath CD

Probe LayoutProbe Layout

Trigger FrequencyTrigger Frequency
30 Hz / 60 Hz30 Hz / 60 Hz
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All Seawater StationsAll Seawater Stations

MVMVNJNJ

1.1 m/s1.1 m/s
1500.8 m/s1500.8 m/s
1508.6 m/s1508.6 m/s
1493.9 m/s1493.9 m/s

0.7 m/s0.7 m/sStan. Dev. =Stan. Dev. =
1517.6 m/s1517.6 m/sAverage Average VpVp ==
1524.7 m/s1524.7 m/sMaximum Maximum VpVp ==
1506.4 m/s1506.4 m/sMinimum Minimum VpVp ==
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2.2 m/s2.2 m/sStan. Dev. =Stan. Dev. =
1751.3 m/s1751.3 m/sAverage Average VpVp ==
1757.3 m/s1757.3 m/sMaximum Maximum VpVp ==
1744.4 m/s1744.4 m/sMinimum Minimum VpVp ==

0.9 m/s0.9 m/sPath CB =Path CB =

0.4 m/s0.4 m/sPath CD =Path CD =

1.2 m/s1.2 m/sPath AD =Path AD =

0.6 m/s0.6 m/sPath AC =Path AC =

0.9 m/s0.9 m/sPath AB =Path AB =

NJ Sediment StationNJ Sediment Station
(Medium Sand)(Medium Sand)
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NJ Sediment StationNJ Sediment Station

7676

13.7 m/s13.7 m/sStan. Dev. =Stan. Dev. =
1740.3 m/s1740.3 m/sAverage Average VpVp ==
1767.6 m/s1767.6 m/sMaximum Maximum VpVp ==
1716.5 m/s1716.5 m/sMinimum Minimum VpVp ==

0.6 m/s0.6 m/sPath CB =Path CB =

0.6 m/s0.6 m/sPath CD =Path CD =

1.3 m/s1.3 m/sPath AD =Path AD =

0.9 m/s0.9 m/sPath AC =Path AC =

0.6 m/s0.6 m/sPath AB =Path AB =
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MV Sediment StationMV Sediment Station
((SiltySilty Fine Sand)Fine Sand)

29295.2 m/s5.2 m/sStan. Dev. =Stan. Dev. =
1653.8 m/s1653.8 m/sAverage Average VpVp ==
1662.3 m/s1662.3 m/sMaximum Maximum VpVp ==
1646.7 m/s1646.7 m/sMinimum Minimum VpVp ==

1.9 m/s1.9 m/sPath CB =Path CB =

0.4 m/s0.4 m/sPath CD =Path CD =

0.7 m/s0.7 m/sPath AD =Path AD =

1.3 m/s1.3 m/sPath AC =Path AC =

1.2 m/s1.2 m/sPath AB =Path AB =
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MV Sediment Station MV Sediment Station 
(Coarse Sand)(Coarse Sand)

14.414.43.5 m/s3.5 m/sStan. Dev. =Stan. Dev. =
1783.2 m/s1783.2 m/sAverage Average VpVp ==
1787.3 m/s1787.3 m/sMaximum Maximum VpVp ==
1776.7 m/s1776.7 m/sMinimum Minimum VpVp ==

0.4 m/s0.4 m/sPath CB =Path CB =

0.3 m/s0.3 m/sPath CD =Path CD =

0.2 m/s0.2 m/sPath AD =Path AD =

0.4 m/s0.4 m/sPath AC =Path AC =

0.2 m/s0.2 m/sPath AB =Path AB =
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All Sediment StationsAll Sediment Stations

MVMVNJNJ

12.0 m/s12.0 m/s
1726.6 m/s1726.6 m/s
1801.4 m/s1801.4 m/s
1524.4 m/s1524.4 m/s

9.7 m/s9.7 m/sStan. Dev. =Stan. Dev. =
1741.3 m/s1741.3 m/sAverage Average VpVp ==
1805.8 m/s1805.8 m/sMaximum Maximum VpVp ==
1574.8 m/s1574.8 m/sMinimum Minimum VpVp ==
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Sound Speed VariabilitySound Speed Variability

New Jersey Martha’s Vineyard
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Sound Speed VariabilitySound Speed Variability

New Jersey Martha’s Vineyard
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Attenuation VariabilityAttenuation Variability

New Jersey Martha’s Vineyard
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NJ Sediment Sound Speed (m/s)
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NJ Sediment Attenuation (dB/m)
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MV Sediment Sound Speed (m/s)
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MV Sediment Attenuation (dB/m)



Spatial Variability of Measured Sound Speed
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ConclusionsConclusions

!! ISSAP was successfully deployed on NJ shelf and ISSAP was successfully deployed on NJ shelf and 
and MVCO where nearly 120,000 acoustic and MVCO where nearly 120,000 acoustic 
measurements were made.measurements were made.
–– Measurement accuracy:Measurement accuracy:

+/+/-- 0.5 to 1 m/sec for sound speed0.5 to 1 m/sec for sound speed
+/+/-- 1 dB/m for attenuation1 dB/m for attenuation

–– Sound speed range: 1524 Sound speed range: 1524 –– 1801 m/s (NJ)                                        1801 m/s (NJ)                                        
1575 1575 –– 1806 m/sec (MV)1806 m/sec (MV)

–– Attenuation range : 6.5 Attenuation range : 6.5 -- 59.3 dB/m @ 65 kHz (NJ)59.3 dB/m @ 65 kHz (NJ)


